We report service use and costs of older people with intellectual disability (ID) and explore the influence of socio-demographic and illness-related determinants.
Old age, mental illness and intellectual disability are amongst the main determinants of healthcare expenditure (Meerding, Bonneux, Polder, et al, 1998; . In the general population psychiatric disorders can influence the cost of care for older adults, and both depression and dementia are significant predictors of high service costs (Livingston, Manela & Katona, 1997) .The cost of caring for people with intellectual disability (ID) currently makes up a large proportion of health care spending in Western Europe and may rise in line with the increasing numbers of people with ID now living to old age (Holland, 2000) . This would be expected as the rates of mental illness and dementia in people with ID have been found to be higher than in the general population and the prevalence of affective disorders as well as dementia in people with ID, increases with age (Cooper, Smiley, Morrison, et al, 2007; Strydom, Livingston, King, et al, 2007) .
There have been no published studies of costs of care of a representative sample of older people with ID. The present study reports service use patterns and costs for older people with ID, including accommodation, in-and outpatient care, as well as domiciliary and personal care. We hypothesised that dementia and other psychiatric disorders would be independently associated with increased care costs in this population and explored the influence of other possible socio-demographic and illness-related determinants.
Method
We undertook a survey of all adults with ID without Down Syndrome (DS) aged 60 and older living in five inner city and suburban London boroughs: Camden, Islington, Enfield, Harrow and Greenwich. The study is described in detail in earlier papers (Strydom, Hassiotis, King, et al, 2008; Strydom, Livingston, King, et al, 2007) . 
Participants and consent procedures
All adults with ID aged 60 and older, who were currently resident in any of the five boroughs, were identified from:
1.
Social services electronic databases and ID team health care records (current and past recipients of care who have been recorded at any time to have ID).
2.
All local residential and day services providers (voluntary or government sector) for adults with ID.
Informed consent was obtained from participants with ID who had capacity but for those who lacked capacity we sought agreement from carers. We also gained consent from informants for their own participation in the survey. Informants were family members, social workers or care staff who had regular contact with the participants. If necessary, further informants or historical records were sought.
Severity of intellectual disability (ID)
Intellectual disability was defined according to ICD 10 criteria for mental retardation (MR) (WHO, 1992) as global developmental delay, IQ below 70 and impairment of social functioning. Those in whom the ID status was uncertain at screening underwent an assessment and were excluded if they did not meet these ICD 10 criteria. Each participant's severity of ID was rated to be mild, or more severe, according to their early and adult abilities (including IQ if available).
Physical health status
Informants provided us with current and past diagnoses, and clarification was sought from medical records if available. We grouped participants into those with one or more chronic health problem and those with none (i. (Lawton & Brody, 1969) . Normal mobility was defined as having no mobility problems requiring the use of a railing, cane, frame, wheelchair, or being bedridden. For the purposes of the analysis, participants were divided into those with and without mobility problems.
Hearing ability was assessed with the whispered voice test (Pirozzo, Papinczak & Glasziou, 2003 (Kay, 1983 ) was used to screen for deficits in visual acuity. It was designed for 2-to 3-year old children, and has also successfully been used in adults with ID (Prasher, 1994; Woodhouse, Griffiths & Gedling, 2000) . Participants using correction wore their glasses during testing and visual acuity was rated as follows: Normal; Impaired; Blind or almost blind (even after correction).
Mental health and dementia status
Participants were divided into those with and those without a current history (obtained from informants or health records) of one or more serious mental illnesses (including psychoses, affective disorders, anxiety disorders, severe behavioural problems and personality disorders which are currently being managed). We did not include a rating for Autistic Spectrum Disorders.
All participants were screened for cognitive or functional decline and memory function. Those who screened positive underwent a detailed assessment, and were diagnosed according to the ICD10, DSMIV and DC-LD diagnostic systems. For the purpose of this report, the participants were divided into those with and without dementia (according to whether they met any of the above diagnostic criteria).
Service use
All informants were interviewed using the Client Service Receipt Inventory (CSRI) adapted for use in intellectual disabilities (based on methodology described in Beecham & Knapp, 2001) . This collects comprehensive data on a range of services including usual place of residence, accommodation charges, income and sources of income; receipt of all health, social care, and other services (day care, domiciliary care, respite care and nursing care, inpatient stays, primary and community care contact). Time spent caring by family, other unpaid carers and external providers and aids and adaptations used by study participants were also recorded. We collected data for the preceding three months, except for hospital services and aids and adaptations, which covered the previous six months.
Costs
All costs are expressed as weekly estimates.
The manager of the home supplied weekly accommodation charges for residential settings, or the care manager overseeing the placement, where information from the manager of the home was not available.
Costs of health and social care were estimated by combining health and social care resource utilisation data with unit costs (2005/06 levels). Unit costs were collected from a variety of national sources. Costs per contact with health and community professionals were taken from an annual national compendium (Curtis & Netten, 2006) . Publicly available national reference costs were used to estimate the cost of outpatient attendances (Department of Health, 2006) . Costs of informal care were estimated by combining the time spent in domiciliary and personal care by the national minimum hourly wage rate (Incomes Data Services, 2008 ). An estimate of the cost of nursing care by external provider to the service user was estimated by multiplying the nursing time spent by the unit cost of a district nurse (Curtis & Netten, 2006) . Medication was recorded but not costed.
Missing data on day centre, hospital and community-based services were imputed using the median, while weekly accommodation charges were estimated using the median charge for individuals living in a similar setting.
The weekly cost of aids and adaptations was estimated using median annual costs divided by 52. For aids and adaptations not contained in this compendium costs were estimated by taking the price of the aid and discounting over 5 years at a discount rate of 3.5 % and dividing by 52.
Analysis
Ordinary least squares (OLS) analysis was used to examine the associations between baseline characteristics and total costs, modelled on analyses by Byford et al (2001) . Bivariate analysis was used to investigate associations between each of baseline characteristics and the total costs of care, using simple linear regression.
Associations between costs and continuous variables were conducted. All explanatory variables that had a bivariate association with costs were initially included in the model. Variables that did not have bivariate associations with costs were then included one at a time and were kept if they added significantly to the 7 model. The decision to retain or discard a variable was based on significance at the 10% level.
Results
We identified and contacted 281 potential participants. Of these, 24 (8.5%) were ineligible for the study. Of the remainder, 222 (86.4%) participated. The prevalence of eligible ID participants in the total population of all adults aged 60 and older was 0.15%. Participants' demographic details are given in proportion of participants were living in residential type accommodation (n = 85; 38%) followed by supported living schemes for adults with ID (n = 38; 17%); nursing homes (n = 30; 14%), and sheltered accommodation schemes (mostly schemes for older people, though some were similar schemes specifically for adults with ID) (n = 30; 14%). A small proportion of participants were living by themselves in council or privately owned flats, and with family members in private households. Overall costs (including accommodation) were highest for those living in respite units (though this was based on only three participants), followed by residential homes and nursing homes. Lowest costs were for those living in their own homes, sheltered accommodation, or private households. However, the latter group had the highest cost for non-accommodation elements ( Age, dementia, mobility problems and visual problems did not have a significant bivariate association with total costs in this sample of older adults with ID.
Discussion
To our knowledge this is the first detailed study of care costs and service use patterns for older adults with intellectual disability. Most of the older adults were living in supported settings, and accommodation costs accounted for 74% of the total costs. Overall, costs were therefore highest for those living in supported settings, while lowest costs were for those living independently. The latter tended to be associated with higher costs for non-accommodation elements. On average, the cost of hospital or other community services was relatively modest, at £55 per person per
week, compared to the overall cost. However, a diagnosis of mental illness was an important association with higher costs, as was diagnosis of another health problem.
Several previous studies of cost of care associated with ID in the UK were of the deinstitutionalisation process. Moving people with ID into the community from hospitals during deinstitutionalisation was found to be associated with additional expenditure (Beecham, Knapp, McGilloway, et al, 1997; Dockrell, Gaskell, Normand, et al, 1995; Hallam, Beecham, Knapp, et al, 2006) . We report for the first time the costs associated with mental illness and dementia in people with ID.
Limitations of this study
The study was of a large epidemiological samplebut it excluded adults with Down Syndrome (DS), who may be heavy users of services due to significant comorbidities such as physical disorders and dementia. However, few people with DS survive beyond the age of 60, and therefore the estimated costs should be representative of older adults with ID known to services. Although we set out to identify people all people with ID aged 60 and over, it is possible that we missed individuals not currently registered with community ID services. However, they are likely to be people with mild ID, who would be expected to incur relatively low ID associated service costs.
Dementia was diagnosed by screening and detailed assessment, but we relied on informant reports and clinical records for mental illness diagnoses. It is therefore possible that mental illness is under-represented in this study or that some people may have had previous affective illnesses but are currently well. Nevertheless, the rate of mental ill health in our study (excluding dementia) was comparable to that of a recent epidemiological survey of adults with ID (Cooper, Smiley, Morrison, et al, 2007) . Although we made detailed assessment of costs and service use, it is possible that some elements relevant to overall costs were under-or over-estimated; e.g. fees were reported as average fees for the placement, rather than the actual fee for the particular individual, and certainly not the actual individual cost of care (which should be driven by an individual's needs for staffing support).
Costs associated with ID and aging
We did not demonstrate a relationship between age and cost in this sample of older adults with ID. There are several reasons for this. It is possible that due to the lifelong, complex disability associated with ID (which often includes mobility problems, problems with ADLs and health problems) the additional problems of ageing do not contribute significantly to the overall care and cost burden.
Furthermore, those with most severe ID tend to die younger (Patja, Mölsä & Iivanainen, 2001) , so that those that reach older age might be relatively healthy (Janicki, Davidson, Henderson, et al, 2002) . There are several other inherent variations to consider; such as provider characteristics, motivation and particularly the pursuit of profits (Matosevic, Knapp & Le Grand, 2008) ; and there is the question of market structure, price-cost mark-up or subsidisation of charges and the purchasing power of local authorities and the NHS (Knapp, Hardy & Forder, 2001) .
Studies of costs for older people with mental health needs in the general population have noted support costs rising with age, most likely due to increasing physical disability; however, studies that look at a wider age rangeincluding people both above and below age 65tend to find that support costs for those with needs are generally lower for older people (Beecham, Knapp, Fernandez, et al, 2008) .
Although cost estimates in our study cannot be directly compared with a younger age group, several other studies of costs associated with types of accommodation or various interventions such as person-centred planning have focused on younger adults with ID. For example, in a large survey of costs in care accommodation in England, higher costs and service use were associated with more severe intellectual disabilities and more challenging behaviour (Knapp, Comas-Herrera, Astin, et al, 2005) . Another study of the comparative costs of supporting people in different settings found wide variations in cost between models of accommodation, individual organisations, settings and service users. In keeping with our results, multivariate analysis revealed that higher costs were associated with higher levels of ID and more severe challenging behaviour. Services for younger users, male users and smaller facilities were also associated with increased costs (Hallam, Knapp, Jarbrink, et al, 2002) . Direct comparison of specific accommodation types have shown that semiindependent living may offer cost and quality of life benefits compared to fully staffed homes (Felce, Perry, Romeo, et al, 2008) .
The costs per accommodation type in our study were similar to studies of predominantly younger adults (e.g. Hallam, Beecham, Knapp, et al, 2006) , although the cost for supported living schemes in that study were lower than in our study. The needs of older adults with ID are higher than for younger adults due to multiple morbidity from aging, physical frailty and dementia (Cooper, 1997; Strydom, Hassiotis & Livingston, 2005) , but despite this, at least for those placed in supported living schemes, the same or even less appear to be spent on them. While there may be several reasons for such differences, it is important to consider the possibility of age discrimination, which may occur when older people are offered fewer opportunities and less intensive support or care than their younger peers.
Costs associated with dementia and mental illness in older adults with ID
Older people with ID were found to have higher rates of psychiatric morbidity than younger controls if dementia is included (Cooper, 1997) . Although dementia was not a predictor of higher costs, mental illness emerged as the most important clinical predictor of costs. This contrasts with studies in the general population, which found that dementia was the most expensive psychiatric disorder in older adults in terms of formal services (Nelson et al, 2004) , and was especially associated with increased social services costs. The average cost associated with late-onset dementia was £25472 per person (Knapp & Prince, 2007) . However, having dementia was a negative predictor of health service use for those living in the community (Nelson, Livingston, Knapp, et al, 2002) .
Dementia may not be associated with increased costs in the ID population for several reasons. The first is that when dementia occurs in disabled adults who are already being provided with supported accommodation and other personal social services, it is not associated with a significant increased use of resources. However, dementia often went undiagnosed and unmanaged (Strydom, Livingston, King, et al, 2007) , which may also explain a relative lack of service use and costs.
Previous studies have suggested that mental illness, especially depression may also be a significant contributor to service costs in older adults in the general population (Livingston, Manela & Katona, 1997 with ID needs to be studied further in intervention studies.
Comparison with personal social services budget in England
During 2006/7, £20 billion was spent on all personal social services in England 2006-7, of which £3.3 billion was spent on adults aged under 65 with ID (National Statistics, 2008) . This is in keeping with estimates from the Netherlands, which found nearly 10% of the care budget was spent on the care of people with ID . Using an overall administrative prevalence rate of 0.15% of the elderly population there are an estimated 15600 adults with ID aged 60 and older in England. Extrapolating the personal care costs (excluding hospital and community-based health care) from our study to this population, the cost of providing care to them is £595 million rising to nearly £1bn if the administrative prevalence rate of 0.25% suggested by Emerson and colleagues (Emerson & Hatton, 2004 ) is used.
In other words, although older adults with ID still only make up a small proportion of the older population (0.15 -0.25%), they currently consume up to 5% of the total care budget. Even small increases in the population of older adults with ID may therefore have considerable cost implications.
Implications
Older adults with ID are a growing population group, who consume a significant, disproportionate and increasing proportion of resources although perhaps less than their morbidity levels would suggest is equitable according to need. This study made use of a representative sample to provide data on demographics, service use and costs associated with their care, which can be used to predict future needs and to plan services. Although we focused on older adults with ID, these data may also give an indication of the services and costs required for younger adults with ID. We have demonstrated that mental illness, severity of disability and health problems are important predictors of costs; these characteristics should therefore influence resource allocation and service development at a local level.
It should be acknowledged that there might be unavoidable costs to services to provide care and support as people age; indeed, although we have demonstrated that older adults with ID use a significant proportion of care funding, there were also indications that service use and spending were less than expected given their needs.
The frailty of old age may be underestimated, or subsumed into existing provision.
Services and funders need to address these issues and ensure equal access to care and support, regardless of disability or age, in order to address age discrimination. It is also important to consider the needs of family carers -we have shown that for the small number living with their families or on their own, non-accommodation costs (including health care and community services) are higher than for those living in communal settings. There are other added weekly costs to families, not to mention non-monetary costs not estimated in this study.
Nevertheless, there may also be considerable opportunities to improve care without large increases in overall spend, which could result in cost reduction in the longer term. This may be achieved though early identification of those with mental illness or behavioural problems, and offering them multi-disciplinary specialist assessment and support which could help to ensure placement in less restrictive and less costly environments, while reducing the risk to those with ID and mental illness or challenging behaviour and their carers. Such resources may require additional funding before cost benefits can be shown, but will be in keeping with the principles of the UK government white paper "Valuing People" which provides a strategy for the care of the adults with ID (Department of Health, 2001) . The second Mansell report outlined how these principles need to be applied to services for people with ID and challenging behaviour or mental health needs (Department of Health, 2007) . It emphasized the need to reduce costly placements (often out of area) by ensuring access to appropriate specialist support. Other ways in which services can improve care include creating suitable local accommodation options, education, work and day opportunities. Lastly, physical health care needs also need to be addressed. Health action planning and health facilitation (Department of Health, 2001) , comprehensive health assessments (Lennox et al, 2007) and enhanced General Practitioner contracts will help to improve health care of adults with ID.
Policy and research developments
Health and social care policy is evolving at an accelerated pace in the UK and Europe. The current UK government policy is for resource funding the National Health Service through "payments by result (PbR)", which is set to be expanded (Department of Health, 2008) . It may yet be applied to community mental health services. Other proposals include individual budgets and direct payments to users or carers (Department of Health, 2006) . This is aimed at giving people more control and choice over their care, which may help to reduce age discrimination, but may require considerable administrative and accounting resources. The impact of such innovations on care costs remains to be seen, and will require further study.
Further research is required to define the service and cost impact of specific mental disorders and problem behaviours in this population. Further research effort is also required to study the cost-effectiveness of health and mental health interventions and new funding innovations in young and old adults with ID. Goodness of fit statistics R 2 = 0.21; adjusted R 2 = 0.19 F(5,193) = 4.04 (p = .00)
